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(54) ELECTRONIC PERCUSSION INSTRUMENT 

(57)Abstract: 

PURPOSE: To allow the simultaneous detection of 
striking intensity and striking positions by successively 
sticking a 1st electrode, a pressure sensitive resistant 
element, and resistance surface under a striking surface 
and providing 2nd and 3rd electrodes on this resistance 
surface. 

CONSTITUTION: The 1st electrode 34, the pressure 
sensitive resistant element 30 and the resistance 
surface 24 are successively stuck onto the rear surface 
of the striking surface 36 and the 2nd and 3rd 
electrodes 26, 28 are provided on the resistance 
surface 24. The part of the pressure sensitive resistant 
element 30 positioned below the striking surface given 
with the blow comes into contact with the resistance 
surface 24 when the arbitrary position on the striking 
surface 36 is struck. The ratio of the resistance value 
between the 2nd, and 3rd electrodes 26 and 28 
provided on the resistance surface 24 is then changed 
and the resistance value of the pressure sensitive 

resistant element 30 is changed as well according to the striking force of this time. The striking 
position is detected by detecting the change in the ratio of the resistance value between the 
2nd and 3rd electrodes 26 and 28 of this time. The striking intensity is simultaneously detected 
by detecting the change in the resistance value of the pressure sensitive resistant element 30. 
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* NOTICES * 

Japan Patent Office is" not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



(57) [Claim(s)] 

[Claim 1] The 1st electrode which the player made the face which deals a blow, and the undersurface 
of this face rival, The pressure-sensitive resistance element from which it is made to rival by the 
undersurface of this 1st electrode, and resistance changes according to the blow intensity to the 
above-mentioned face, The electronic percussion instrument possessing the resistance side 
established in the lower part of this pressure-sensitive resistance element, and the 2nd from which it 
is prepared in this resistance side, and the ratio of resistance changes according to the RBI position to 
the above-mentioned face while it is mutual, and 3rd electrodes. 

[Claim 2] The electronic percussion instrument which connects the end of a fixed resistor to the 2nd 
and 3rd electrodes, respectively, connects the other end mutually in an electronic percussion 
instrument according to claim 1 , connects a constant current source between the 1 st electrode and the 
interchange point of the above-mentioned fixed resistor, and detects an RBI position and blow 
intensity based on the voltage between the above-mentioned fixed resistors, and the voltage between 
the above-mentioned constant current sources. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[Industrial Application] 

Especially this invention relates to what detects blow intensity and a blow position about an 
electronic percussion instrument. 
[Description of the Prior Art] 

Conventionally, in an electronic percussion instrument, there is a thing which is indicated by JP,52- 
4673 1,Y and JP,56-126893,A, for example to detect a blow position. By separating an interval, 
arranging a field resistor and an electric conduction film, hitting an electric conduction film, and 
contacting an electric conduction film to a field resistor, the technology of JP, 52-4673 1,Y changes 
the resistance between an electric conduction film and a field resistor, and detects a blow position, 
moreover, the technology of JP,56-126893,A forms the sensor for two or more blow position 
detection, and a blow position is detected by these any were hit Moreover, there is a thing currently 
indicated by the ****** No. 501653 [ 62 to ] official report to detect a blow position and blow 
intensity. This carries out the laminating of a conductive layer, a pressure sensitive device, and the 
resistance sheet to the order of a lower shell, change of the resistance of the resistance sheet at the 
time of hitting a resistance sheet detects detection of a blow position, and resistance change of a 
pressure sensitive device detects change of blow intensity. 
[Problem(s) to be Solved by the Invention] 

However, according to the technology of IP, 52-4673 1,Y and JP,56-126893,A, although detection of 
a blow position was completed, detection of blow intensity had the trouble that it could not do. 
Moreover, according to the technology of a ****** No. 501653 [ 62 to ] official report, although 
blow intensity and the blow position were detectable, since only single direction (for example, the 
direction of X-X') was able to detect a blow position, it had the trouble that the blow position of 
other directions (for example, the direction of Y-Y') which are not practical was undetectable. 
Moreover, although detection of blow intensity or a blow position was performed by detecting 
change of the resistance of a resistance sheet or a pressure sensitive device therefore, there was also a 
trouble that the power supply for blow position detection and the power supply for blow on-the- 
strength detection were required according to an individual, and circuitry became complicated, 
this invention aims at offering the electronic percussion instrument which solved each above- 
mentioned trouble. 

[The means for solving a technical problem] 

The face to which, as for this invention, a player deals a blow in order to attain the above-mentioned 
purpose, The 1st electrode which made the undersurface of this face rival, and the pressure-sensitive 
resistance element from which it is made to rival by the undersurface of this 1st electrode, and 
resistance changes according to the blow intensity to the above-mentioned face, It is prepared in the 
resistance side established in the lower part of this pressure-sensitive resistance element, and this 
resistance side, and according to the RBI position to the above-mentioned face, while it is mutual, it 
has the 2nd from which the ratio of resistance changes, and 3rd electrodes. 

Moreover, the end of a fixed resistor can be connected to the 2nd and 3rd electrodes, respectively, 
the other end can be connected mutually, a constant current source can be connected between the 1st 
electrode and the interchange point of the above-mentioned fixed resistor, and an RBI position and 
blow intensity can also be detected based on the voltage between the above-mentioned fixed 
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resistors, and the voltage between the above-mentioned constant current sources. 
[Function] 

A blow of the arbitrary positions on a face contacts the portion of the pressure-sensitive resistance 
element located under the hit face to a resistance side. The ratio of the 2nd prepared in the resistance 
side and 3rd inter-electrode resistance changes with these contact. Moreover, the resistance of a 
pressure-sensitive resistance element also changes according to the striking power at this time. 
Therefore, blow intensity is detectable by being able to detect a blow position and detecting change 
of the resistance of a pressure-sensitive resistance element by detecting ratio change of the 2nd and 
2nd inter-electrode resistance. 

In order to detect such ratio change of the 2nd and 3rd inter-electrode resistance, and change of the 
resistance of a pressure-sensitive resistance element, as mentioned above, the resistor and the 
constant current source are used. 
[Example] 

A view 2 is a block diagram of the 1st example of the electronic percussion instrument by this 
invention, and this example has the blow section 2, as shown in this drawing. This blow section 2 
has the head section 4 in the center, and has the rim section 6 in the periphery enclosure, the head 
section 4 is shown in a view 3 — as — the body 8 — the buffer of a spring, rubber, etc. — it is 
supported through the member 10 and consists of pads 16, such as the base 12, the bed section sensor 
14, and rubber, from the bottom Moreover, the rim section 6 consists of pads 20, such as the lower 
shell rim section sensor 1 8 and rubber. 

Detailed drawing of longitudinal section of the head section sensor 14 is shown in a view 1. This 
head section sensor 14 has the insulator 22 circularly formed with the film etc. at the lowest layer, 
and the circular resistance side 24 which consists of carbon etc. on the upper surface is made to rival 
in it. The annular electrode 26 is formed in the periphery section of this resistance side 24. Moreover, 
the electrode 28 is formed also in the center of this resistance side 24. These electrodes 26 and 28 are 
constituted by conductors, such as silver leaf. This resistance side 24 and interval are separated and 
the circular pressure-sensitive resistance element 30 is formed up. In order to separate this interval, 
the annular spacer 32 is formed between the resistance side 24 and the pressure-sensitive resistance 
element 30. In addition, as a spacer 32, a dot-like thing can also be used in addition to an annular 
thing. The circular electrode 34 is made to rival by the upper surface of the pressure-sensitive 
resistance element 30. This electrode 34 is also formed of conductors, such as silver leaf. 
Furthermore, the circular face 36 which consists of a film with flexibility is made to rival by the 
upper surface of this electrode 34. 

In the face 36 of such a head section sensor 14, if it hits with a stick 38 as shown in the 4th view , the 
face 36 corresponding to a blow position, an electrode 34, and the pressure- sensitive resistance 
element 30 will bend, and the pressure-sensitive resistance element 30 will contact the resistance 
side 24. As shown in a view 5 according to the blow intensity at this time, the resistance Rl of the 
pressure-sensitive resistance element 30 changes. Moreover, the ratio of an electrode 26 and the 
resistance R2 and R3 constituted among 28 changes with change of a blow position, i.e., the position 
where the pressure-sensitive resistance element 30 contacts the resistance side 24. 
In order to detect change of such resistance Rl, R2, and R3, electrodes 26, 28, and 34 are connected 
to strength and the position separation circuit 40. This strength and position separation circuit 40 are 
shown in a view 6. This strength and position separation circuit 40 have the fixed resistors 42 and 44 
which connected the end to electrodes 26 and 28, respectively, connects these other ends mutually, 
and connects a constant current source 46 between this interchange point and electrode 34. In 
addition, as for the resistance of fixed resistors 42 and 44, it is desirable to consider as an equal and, 
comparatively bigger value than R2 and R3. 

If the voltage VA between resistors 44 sets R and the current from a constant current source 46 to Is 
for the resistance of resistors 42 and 44 in such a circuit 
V = ( R + R 3 ) R 

2R + R2 + R3 Is 

It is come out and expressed. Since the value of R2+R3 is fixed here, VA changes according to the 
value change of R3. Since the ratio of R3 and R2 changes with change of a blow position as 
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mentioned above, the value of R3 also changes according to a blow position. Therefore, a blow 
position is detectable by measuring VA. In addition, a blow position is detectable also by measuring 
the voltage between resistors 42 similarly. 

Moreover, voltage VF between the interchange point of the other end of resistors 42 and 44, and an 

V r = { R 1 + (R + R2> ( R + R 3 ) , 
electrode 34, F 2R + R2 + R3 * 5 

It comes out and asks. Here, since the value of R is greatly set up as compared with R2 and R3, it 
can be regarded as VF**(Rl+R/2) Is. Here, R/2 of values are fixed, and since change of Rl is 
proportional to blow intensity as mentioned above, VF can be measured and blow intensity can be 
measured by subtracting Is from the measured value (R/2). In addition, when the value of R cannot 
be greatly set up as compared with R2 and R3, voltage between an electrode 26 and 28 was set to 
VD and voltage corresponding to ideal blow intensity is set to VO Blow intensity can be ideally 
measured by calculating VO=VF-ax|VD|., What is necessary is here, for a to be a coefficient, and 
just to set up a so that an upper formula may be satisfied after setting up these circuit constants since 
an optimum value changes with the resistance of the resistance side 24, or R. 

Thus, measured VA and VF are changed into a digital signal by A/D converter 47 shown in a view 2, 
and are supplied to CPU48. In addition, in calculating VO, after changing VF and VD into a digital 
signal by A/D converter 47, based on the formula mentioned above by CPU48, it computes VO. 
The rim section sensor 18 as well as the head section sensor 14 is constituted fundamentally. It **** 
and the point that insulator 22a, resistance side 24a, pressure-sensitive resistance-element 30a, 
electrode 34a, and face 36a are formed in annular, respectively as shown in a view 7 differs from the 
point that Electrodes 26a and 28a are formed in the ends of resistance side 24a as shown in a view 8. 
It connects with the strength and position separation circuit 40a of the same composition as the 
strength and the position separation circuit 40 mentioned above, and blow intensity and a blow 
position are detected by strength and position separation circuit 40a, and each [ these ] electrodes 2a, 
28a, and 34a are changed into a digital signal by A/D converter 47, and are supplied to CPU48. 
CPU48 controls a sound source 50 based on the blow on-the-strength information and blow 
positional information from the head section sensor 14 supplied by doing in this way, and the rim 
section sensor 18, and generates the musical sound according to blow intensity and the blow 
position. Usually, although there are parameters, such as a kind of sound, a loudness level, a pitch, 
and tone quality, in a sound source 50, blow intensity and blow positional information are freely 
assigned to these parameters, and musical sound is generated. Moreover, if blow intensity and blow 
positional information, and the blow on-the-strength information and blow positional information 
from the head section 4 from these rim section 6 are assigned to a respectively different parameter 
when the rim section 6 and the head section 4 are hit simultaneously, the same musical sound as the 
time of striking an acoustic drum will be acquired. After this musical sound is amplified by AMP52, 
it is ****(ed) from a loudspeaker 54. In addition, ROM the program whose CPU48 performs 56 is 
remembered to be, and 58 are RAM which delivers and receives data, in case CPU48 performs a 
program. 

The 2nd example is shown in a view 9 and the 10th view. Outside, a leader line 60 is used for this 
example, and it pulls out electrode 28b prepared in the center of resistance side 24b as shown in a 
view 10. The manufacture is performed as follows. As first shown in a view 9 (a), while printing 
electrode 28b at the center of the insulating film 22 of having the drawer section 62, a leader line 60 
is printed in the shape of a straight line toward the drawer section 62 from this electrode 28b. Next, it 
prints in order to insulate the portion on resistance side 24b in a leader line 60, as shown in this 
drawing (b). 64 is the insulating printing section. Next, as shown in this drawing (c), while printing 
electrode 26b annularly in the periphery section of resistance side 22b, the leader line 66 of this 
electrode 26b is also printed. And carbon is recoated for the connector area protection which prints 
carbon, forms and combines resistance side 24b, and is connected to these also on leader lines 60 and 
66 as shown in this drawing (d). 68 and 70 are the glazing section. In addition, since remarkable 
exaggeration of such thickness is carried out and it has drawn, in order to make easy an 
understanding of relations, such as each electrodes 26b and 28b, leader lines 60 and 66, the 
insulating printing section 64, and resistance side 24b, although it seems to produce a remarkable 
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level difference on resistance side 24b in a view 10 In fact, to such thickness being the order of a 
micro millimeter, since the diameter of resistance side 24b is several cm order, the actually produced 
level difference is the thing of micro millimeter order, and an operation top problem is not produced. 
If a leader line 60 and 66 grades are formed by printing a pattern on insulating film 22b when pulling 
out electrode 28b from the center of an insulating film like this 2nd example, the simplification of 
structure can be attained upwards and cost can be mitigated. 
[Effect of the Invention] 

As mentioned above, since according to the electronic percussion instrument by this invention it is 
the composition that an admiration thick resistance element contacts a resistance side when it hits, 
according to the blow position at the time of hitting, the 2nd and 3rd ratios of inter-electrode 
resistance can change, and a blow position can be detected. Therefore, since the distance from the 
center position of a face is detectable as a blow position even if it hits the positions where a face is 
arbitrary, a more practical electronic percussion instrument can be supplied. Moreover, since the 
resistance of a pressure-sensitive resistance element changes according to blow intensity, blow 
intensity is detectable by detecting this change. Therefore, according to this invention, blow intensity 
and blow intensity are simultaneously detectable. And since circuits required for detection of such a 
blow position or blow intensity are only one constant current source and two fixed resistors, they can 
simplify circuitry. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 

PRIOR ART 

[Description of the Prior Art] 

Conventionally, in an electronic percussion instrument, there is a thing which is indicated by JP,52- 
46731,Y and JP,56-126893,A, for example to detect a blow position. By separating an interval, 
arranging a field resistor and an electric conduction film, hitting an electric conduction film, and 
contacting an electric conduction film to a field resistor, the technology of JP,52-46731,Y changes 
the resistance between an electric conduction film and a field resistor, and detects a blow position, 
moreover, the technology of JP,56-126893,A forms the sensor for two or more blow position 
detection, and a blow position is detected by these any were hit Moreover, there is a thing currently 
indicated by the ****** No. 501653 [ 62 to ] official report to detect a blow position and blow 
intensity. This carries out the laminating of a conductive layer, a pressure sensitive device, and the 
resistance sheet to the order of a lower shell, change of the resistance of the resistance sheet at the 
time of hitting a resistance sheet detects detection of a blow position, and resistance change of a 
pressure sensitive device detects change of blow intensity. 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

Drawing of longitudinal section of the sensor of the head section of the 1st example of the electronic 
percussion instrument according [ a view 1 ] to this invention, A view 2 the block diagram of this 1st 
example, and a view 3 Drawing of longitudinal section of the blow section of this 1 st example, The 
representative circuit schematic at the time of the head section sensor of a view 1 being hit, as for 
drawing of longitudinal section showing the state where the view 4 hit the head section sensor of a 
view 1, and a view 5, A view 6 the circuit diagram of the strength and position separation circuit of 
the 1st example, and a view 7 The partial ellipsis fracture perspective diagram of the rim section 
sensor of the 1st example, The plan of the resistance side of the rim section sensor of a view 7, a 
view 9 (a), or (d) is drawing octavus showing the electrode of the 2nd example, and the manufacture 
process of a resistance side, and a cross section with which a view 10 meets the A- A' line of a view 9 
(d). 

24 [ .. A pressure-sensitive resistance element, 34 / The 1st electrode, 36 / .. 42 A face, 44 / .. A 
fixed resistor, 46 / .. Constant current source. ] .... 26 A resistance side, 28 .. The 2nd and 3rd 
electrodes, 30 
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DRAWINGS 



[A view 1] 
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[A view 3] 
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[A view 5] 
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[An octavus view 1 
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[A view 2] 




[A view 4] 
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[A view 7] 
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[A view 10] 



26 b«* 
64 *<*l«l*« 




62 «** 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



8/4/2003 



Page 5 of 5 




[Translation done.] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 8/4/2003 



